Critically endangered White-rumped vulture (WRV), Gyps bengalensis and Slender-billed vulture (SBV), Gyps tenuirostris monitoring was conducted in Nawalparasi district in the winter of 2005 following Postupalsky criterion. The objectives of this study were to identify and monitor nest localities, behaviour and to explore information about the vultures. A total of 48 Gyps vulture nest was located at six colonies. Of these nests, 18 were found to be active nets, six nests belonged to SBV and 12 nests belonged to WRV. Hundred percent nestling successes were observed in the study area. Restricted pesticides i.e. BHC and DDT were found used in this area. Diclofenac was the commonly used veterinary drug in the treatment of livestock. Carcasses disposal practice was found favorable to the vulture's survival. Gyps vulture richness found in this area is due to the availability of food i.e. floating carcass along the edge of the Narayani river and suitable habitat for roosting and nesting. The majority of the respondents had found favorable attitude towards vulture conservation. Further studies on Gyps vulture to identify the breeding status, head droppings behavior as well as conservation awareness program for local people and school children are recommended for long-term survival of these lords of the sky in the study area.
has been extinct from southern China (Birdlife International 2000) . The WRV was once described as the most common species of vulture found in Indian Sub-continent (Oaks et al. 2004 , BirdLife International 2000 , Grimmett et al. 1998 , Inskipp and Inskipp 1991 , Ali and Ripley 1989 , Fleming et al. 1976 and Ali and Ripley 1968 . This vulture retained strongholds in India and Pakistan and disappeared from most of Southeast Asia in the early 20 th Century. A bulk population decline of more than 95% of this species was first noted at Keoladeo National Park, India in the 1990's. Since then, the catastrophic declines, also involving INV and SBV (split into two sub-species viz: Gyps indicus and Gyps tenuirostris-Rasmussen and Parry 2001) have been continuously reported across the subcontinent (Quoted in Oaks et al. 2004) . Current evidence suggests that populations of these species continue to fall very rapidly (Gilbert 2004 Once both commonest and resident before 1990's in Nepal, the Gyps vultures have been declining alarmingly. The rate of decline was reported as more than 95% within last 15 years; however, the current rate of annual decline is nearly 40% (Baral 2006) . It was also reported that besides these two vultures, the remaining other six species of vultures are also declining gradually in Nepal (Baral and Gautam 2007) .
The vulture study conducted at different times and places in Nepal such as Kathmandu valley (Giri 1996 and Panthi 1996) , Chitwan National park (Giri and Baral 2001) , a visit in lowland Nepal (Inskipp and Inskipp 2001) , Inaruwa of eastern Nepal (Giri and Baral 2001) , Koshi Tappu wildlife reserve , Sukla Phanta wildlife reser ve and Nawalparasi forest , Rampur valley (Gautam and Baral 2004) illustrated that both Gyps vultures have been declining drastically throughout Nepal. This decline is along the same magnitude as those observed in Pakistan (Baral et al. 2003) . Oaks et al. (2004) concluded that residues of veterinary drug 'Diclofenac' are responsible for the WRV declines in the Indian Sub-continent. Various factors, including poisoning and the use of pesticides, reduction in food availability and nesting habitat, abnormally high rates of nesting failure, adult/ juvenile/nestling mortality, diseases, nest predators, hunting, environmental contamination, calcium deficiency, aircraft strikes, and electric lines shock have been reported as possible causes for high Gyps vulture mortality and subsequent population decline (Birdlife International 2000 , BirdLife International 2006 . Some of these problems may have also been found to occur in Nawalparasi district.
In the recent years, the international, regional and national conservation bodies have expressed crucial concern over the widespread and rapid decline of Gyps vulture. Much stress has been imposed on the identification and/or location of the remaining breeding colonies as well as population of each vulture species as quickly as possible (BirdLife International 2006 . Vulture nests were mostly observed from 6.00 am to 11.00 pm using 20*20CF Nikon Binoculars. All observed nests were recorded and marked using a hand held Global Position System (12XL Navigator Garmin). Each vulture's nest was given the separate number to avoid confusion among nests. Other information i.e. nesting tree species, active and abandoned (non active) nest, nest location in the tree, nesting vulture species, fresh chicks activity and sign of illness (neck drooping of vulture), were also recorded. A sample questionnaire survey was carried out through randomly selected households in the vicinity of vulture colonies to understand inhabitants' perception about vulture population, carcass disposal practices, livestock holdings and veterinary practice, pesticide and fertilizer use and forest resource use. Information on locally practiced pesticides and veterinary drugs was also collected through informal talk with shopkeepers and government officials. Study area map was prepared using topographical map of 1:25000 scales (HMG/ N Survey Department 1996) and using GPS field data.
Results and discussion
Location and distribution of nest Vultures were found to be more abundant in the west compared to the east of Nepal (Inskipp and Inskipp 2001) and still hold some population of both WRV and SBV (Baral et al. 2002a) . This study has explored the forty-eight numbers of Gyps vulture's nests that were found widely distributed in the study area. Out of the 48 nests; 5, 11, 3, 6, 8, and 15 nests were found in Bardghat, Chisapani, Badera, Sunwal, Hadahiya and Basahiya colonies, respectively (Fig 2) . Out of 48 nests, 18 were found active and 30 were found abandoned. Among the 18 active nests, 6 nests belonged to SBV and 12 nests belonged to WRV (Table 2 ). This study explored six nests of SBV in western Nawalparasi that was a surprising and unexpected result amid continuous vulture decline circumstance.
The abundance of vultures in this area can be accounted partly due to the availability of food (floating carcasses) along the approximately 75 Kilometer long watershed and edges of Narayani River and large plain area of Terai and Bhitrimadesh, and partly to the availability of suitable habitats for nesting, roosting and perching.
Nest abandonment
About 63% nest abandonment was observed in the study area (Table 2 ) though no clear causes have been traced for the high rate of abandonment. The time of nest desertion cannot be clearly explained because of late starts of monitoring activities. The high rate of nest abandonment could be due to the heavy strong wind that blew down some portion of nest during egg hatching, the change of old nesting colony by vulture its self, high number of frustration nest, high mortality rate of breeding vulture during nest building and prior or during egg lying, failure of egg during incubation and nestling mortality. The nest position and nest size on tree showed that some of the nests were being used for more than 3 years. Villagers around vulture colony also confirmed this assessment. The vulture might have shifted and built the nest colony in nearby areas. Unfortunately, these probable areas could not be scanned thoroughly because of adverse security condition inside the forest at that time.
Nestling success and nest deserted time of fledgling
The earlier researchers reported 28% to 59% breeding success of WRV in different parts of country (Giri and Baral 2001, Gautam and . During the observation, entire eighteen active nests were observed with chicks and those chicks fledged successfully in May and June. This study explicitly concludes that nestling success was found to be 100% same as the Myagdi and Syangja colonies in Rampur valley (Gautam and Baral 2004) . Literatures and previous studies have not reported such high number of SBV nests (= 6) and fledged chick successfully till date in Nepal. This result indicated that this area is listed as one of the major potential SBV's site in Nepal. All parameters (viz. nest building activity prior to egg laying, egg laying and incubation, chick brooding and nestling period) of the breeding process of this study cannot be compared to other studies because this study maintained the data only after hatchlings completed since February 25, 2005. 
Chick behavior and parental care
Until the chick reached the fledgling stage, at least one of the parent's vultures was regularly found to care the chick sitting on tree. The parents showed little activities in the early morning however, the late morning witnessed the frequent activities from those parents like standing, sitting, perching, preening and flying out of and to the nest, and sometime lining of the nests. The parents were sometimes found brooding the chick in the nest. When the chick became capable of standing and playing, the parent either stood on the nest or perched on the nearby branch to attend the chick. The chick stood and played with their parents in the nest. By the end of April, most of chicks were seen to reach the fledgling stage. The fledglings were frequently seen preening, standing and sitting on the branch and top of the tree, and shaking the tree they stood on was the most common and frequent activity during nest visiting time. The maximum nest height was found at 45 meter on Terminalia tree and the lowest at 16 meter on Shorea tree from the ground level and found abandoned. The average height of nest on the tree was found to be 31.5 meter. The chick fledged successfully from the highest active nest was noted at 37 meter in Hadahiya colony. On the basis of the available literatures and research reports, this nest height measured at this study could be the highest nest record in Nepal.
Nesting tree species and nest height

Neck dropping behaviour and reported dead vulture
The neck drooping of both Gyps vulture was observed from the beginning of study till June. Through 14 times visit, on an average 5 neck dropper's vultures were noted from the six colonies as shown in figure 3 . Neck dropping was also noted in breeding vulture. Abnormally high rate of head (neck) dropping in Gyps species are reported in Nepal and the populations of WRV have declined catastrophically in lowland Nepal . Prakash (1999) reported that once a vulture was seen to be sick, it invariably died within approximately 30 days of exhibiting sign of neck drooping syndrome. Sick birds continue to feed and fly, but both the degree of lethargy and the periods of neck drooping behavior progressively increase. If this annual trend continues, we cannot imagine the existence of this lord of the sky. Neck dropping to some extent may be a normal behavior in Nepal (Giri and Baral 2001) . Some of the wild population of the Gyps vulture in west of Narayani river might have increased immunity power to this syndrome. All together five WRV and one SBV with rotting body with spreading feathers were noted in different locations. This study could not collect fresh vulture specimen to perform postmortem and hence it could not explicitly furnish the causes of head dropping and the neck droppers' conditions and causes of death. It is presumed that breeding Gyps vulture with chick did not die in the time of study because of hundred percent nestling successes. Reported dead vultures might be sub adult and immature ones.
Logging concession and its effect on vulture habitat
About one decade ago, Bombax ceiba -the main roosting and nesting tree species of vultures, was heavily logged from the cultivated area. At that time, more than 70 vultures were regularly seen on roosting in one Bombax tree in Bardghat area (pers comm. Indra Prasad Sapkota). Logging concession seriously limits nesting habitat of vulture that would be negative consequences on breeding success (Gautam and Baral 2004) . Recognizing the negative impact of logging on vulture habitat, the government of Nepal (GoN) declared to ban the logging concession of Bombax ceiba, Terminalia arjuna, Shorea robusta, Adina cordifolia, Acacia catechu and Michelia champaca on February 2, 1992. This provision was paralyzed and resulted in continuous destruction of vulture habitats (preferred tree species) even after the enactment of Forest Regulation (1993). Birders, naturalist and government officials of Nepal seriously raised this issue; the GoN again decided to ban the logging of Bombax tree but not Terminalia on September 1998. Unfortunately, the GoN relaxed the prohibition of Bombax ceiba logging concession since November 5, 2007 and this has resulted in the heavy destruction of vulture roosting and nesting habitat.
The concerned authorities that grants logging concessions should at least confirm whether the trees to be logged are being used for vulture's roosting and/or nesting. There is an earnest need to appeal GoN and concerned bodies to make provisions to ban the Terminalia and Bombax species logging concession, if not at least ban logging of the nesting and roosting trees immediately. Unless the interventions to safeguard the vulture habitats are implemented forthwith the existence of the vulture is in great jeopardy.
Social response
A total of 40 individuals (2 female and 38 male and aged 21 to 60 years) were interviewed and found literate, being involved in agriculture in the study area. Sixty percent of the respondents had migrated from mountain districts and other parts of the same district; and the rest (40%) were local inhabitants. The influx of people to this area started during 1960s after successful malaria eradication program. Other cause of migration to these areas perhaps might be the lack of fertile lands in hilly and mountains districts. The people in the area are heavily depended on forest resources to fulfill the basic needs for their livelihoods. This creates high pressure on autonomous vulture habitat. Basic needs of local people should be addressed through other conservation endeavors to ensure the sustainability of resources and vulture habitat.
Livestock holdings, carcass disposal practice and Veterinary treatment
A total of 356 livestock head were reported to be reared by the respondents. The average livestock unit (LU) was about 3.83 per household in the study area. Thirty-two livestock were reported to have died during the 5-year period in the study area. Seventyfive percent of the total death was due to diseases, 12.5% due to old age, and 12.5% due to accidents. One third of the diseased livestock was reported to die after treatment. When domestic animals die, 70% of the households' throw the carcasses in open fields (such as stream bank, forest area and/or communal land), 20% of them buried and 10% of them call skin tanner. Generally, it was reported that when livestock die due to diseases were always buried to prevent the potential spread of disease to their remaining livestock and human but not certainly to prevent vultures' death due to Diclofenac poisoning. They preferred to throw out carcass in open field in case of natural death of animals. This local practice was reported favorable to the vulture welfare.
Veterinary facilities were found available within 3 kilometer distance from the settlement. Out of 31 Agrovet shops in the district, 18 are located in the study area (DDC 2006) . Seven of eighteen shops provided the veterinary drugs and pesticides the name upon the request of researcher but they refused to provide the sold amount. Other shops denied providing any information regarding this. Eighty percent of the respondents called veterinarian (Doctor and JTA) to treat the livestock illness. Commonly available and practiced veterinary drugs in the local market are presented in Table 4 .
Besides other veterinary drug, Diclofenac is the easily available medicine to treat the livestock in the study area (pers. comm. Shovakar Gyawali). Almost all shopkeepers sell the Diclofenac as per requirement of the customers though, they were unaware about the side effects of the Diclofenac to the vulture. The wild WRV might have exposed to Diclofenac through contaminated water sources but the very low water concentration is unlikely to cause toxicity (Okas et al. 2004 ). The actual quantity consumed and/or injected to the animal could not be made available.
Use of fertilizer and pesticides
Both synthetic (Urea, Potash and DAP) and organic fertilizers (compost, cattle dung) as well as chemical pesticides were found use by farmers in agriculture cultivation. Majority of the respondents (65%) used both organic and synthetic fertilizers as per their personal judgment. Small proportion (10%) of the respondents used only organic manure in their farms; while 20 % respondents used only synthetic fertilizer in their farm annually.
High proportion (70%) of respondents were frequently found using pesticides in their agricultural land to protect the crop from the harmful insects/ pests. Out of 306 types of pesticides (Nepal's Pesticides Act 1991), 25 are commonly used in the study area and 12 of them are prohibited by this Act. Commonly used pesticides in the study area are given in Table 4 . Some of prohibited pesticides viz. BHC and DDT are reported to be used in the study area. Use of pesticides like Forate, Malathion and Fenvalerate has been increasing enormously (Giri and Baral 2001) . Actual quantity of pesticides being used/ consumed in the study area could not be obtained because of reluctance of shopkeepers to provide the actual data on their sales. Hence, this study could not reach the conclusion on this aspect. Respondents were found unaware of the prohibited pesticides and their side effects to the living beings. Eighty five percent of them also expressed serious concern over vulture conservation for our future generation, religious purposes, and stability of the ecosystem.
Conservation Attitudes
Conclusion
Encouragingly, the highest number (48) and widely distributed Gyps vultures' nests were reported in the study area. Entire active nests (18) were observed with chicks fledged successfully. This study explicitly concluded that western part of Nawalparasi district, particularly west of Daune hills, is found to be one of the good strongholds of Gyps vulture. If any actions to conserve the vulture habitat are not taken on time, the existence of the vulture will be at stake and we will have to face irreparable loss.
Further studies on Gyps vulture focusing on breeding status, nest distribution and nest desertion, head droppings, is imperative to lineup other unidentified and unexplored infor mation in this area. Conservation awareness program among the local inhabitants and local school children focusing vulture present status, threats and its role in the environment 
